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(57)Abstract: 

PURPOSE: To extend the durability of the ferroelectric 
capacitor by refreshing a ferroelectric substance. 
CONSTITUTION: The ferroelectric substance is 
refreshed by being applied with a voltage across the 
ferroelectric capacitor 12, and the voltage is much higher 
than the voltage that the capacitor is experienced in its 
ordinary operation period. In a memory array equipped 
with ferroelectric capacitor cells, a memory cell 10 is 
read first and this data are temporarily stored in a 
relative sense amplifier 22. Then the temporarily stored 
data is written back to the memory cell to refresh the 
capacitor. A refreshing circuit connected between a 
driving line 18 and a bit line 20 is common to many cells 
and driven with a voltage which is much higher than the 

voltage that the memory cell is experienced in during the ordinary read operation period. A 
VCC ground pulse train is applied to the driving line and its inverted waveform is applied to 
the bit line during the refreshing operation period. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to charge said ferro-electric capacitor and to discharge during the normal operation 
period of the circuit relevant to said capacitor in the approach of extending the endurance of a ferro- 
electric capacitor, an electrical potential difference is impressed. It is the thing which said electrical 
potential difference does not exceed [ thing ] the operating voltage defined beforehand, and makes 
useful information store in said ferro-electric capacitor. Cross said capacitor and a refresh signal level 
with bigger magnitude than said electrical potential difference which is impressed during said normal 
operation period to said capacitor and which was defined beforehand is given periodically 1 time or 
more than it. Said refresh signal level is an approach characterized by having each above-mentioned step 
effective for reviving the ferroelectric matter of said capacitor. 

[Claim 2] The approach characterized by crossing said ferro-electric capacitor and impressing a digital 
refresh signal level further in claim 1. 

[Claim 3] The approach further characterized by impressing said refresh signal level during said normal 
operation period in claim 1 . 

[Claim 4] The approach characterized by crossing said ferro-electric capacitor and impressing said 
refresh signal level in order to carry out reestablishment of the polarization condition of the request 
stored by said capacitor further in claim 1 . 

[Claim 5] In the memory cell possessing a ferro-electric capacitor, a switching transistor, a WORD line, 
the bit line, and drive Rhine In the approach of extending the endurance of said ferro-electric capacitor, 
said memory cell is accessed by carrying out the address of said WORD line. In order to perform the 
read or the writing of said eel about a polarization condition, cross said ferro-electric capacitor and the 
electrical potential difference of the first magnitude is made to impress. The approach characterized by 
having each above-mentioned step which crosses said ferro-electric capacitor and impresses the 
electrical potential difference of the second bigger magnitude than said first magnitude in order to make 
the ferroelectric matter of said capacitor refresh. 

[Claim 6] The approach characterized by driving said drive Rhine in the magnitude of said second 
electrical potential difference, and maintaining said bit line on a fixed electrical potential difference 
substantially further in claim 5. 

[Claim 7] The approach characterized by making said bit-line electrical potential difference increase so 
that the potential which maintained further in claim 5 on the drive Rhine electrical potential difference 
which appointed said drive Rhine beforehand, and crossed said ferro-electric capacitor, and was 
impressed may be equivalent to said second magnitude. 

[Claim 8] The approach characterized by making said refresh actuation start in the count which counted 
further the number of the memory access cycles exposed by said eel in claim 5, and was defined 
beforehand. 

[Claim 9] The approach characterized by the thing which set beforehand after one refresh actuation 
further in claim 5 before starting refresh actuation since then, and to do for time amount period standby. 
[Claim 10] claim 9 -- setting - further - between said refresh actuation -- un— 1 - the approach 
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characterized by the thing [ like ] to do for time amount period standby. 

[Claim 11] The approach characterized by refreshing said eel further in claim 8 on the refresh electrical 
potential difference of the magnitude to which it was made to increase in the refresh actuation after each 
** 

[Claim 12] The approach characterized by refreshing said memory cell periodically in claim 5 in a mode 
to which the time amount period between refresh actuation becomes still shorter further. 
[Claim 13] claim 5 -- setting - further - said ferro-electric capacitor - crossing -- about 2 - impressing 
-3V - the read of said eel - carrying out - and said ferro-electric capacitor - crossing - about 5 - the 
approach characterized by making said eel refresh by impressing V. 

[Claim 14] The approach characterized by carrying out when the semiconductor chip has the array of 
said ferro-electric capacitor eel and said refresh actuation makes the supply voltage to said chip increase 
in claim 5. 

[Claim 15] The approach that said ferro-electric capacitor is made to expose to two or more pulses 
during each refresh actuation period, and each pulse is further characterized by having the magnitude 
corresponding to said second magnitude in claim 5. 
[Claim 16] The circuit characterized by enforcing the approach of claim 5. 

[Claim 17] In the approach of making the endurance of the memory array which has the eel in which the 
address of a large number in which each eel possesses the ferro-electric capacitor is possible extending 

(a) One eel of said array is refreshed by impressing the address to the WORD line relevant to said cel. 

(b) In order to make the ferro-electric capacitor matter refresh, cross said ferro-electric capacitor through 
drive Rhine and the bit line, and an electrical potential difference higher than the usual electrical 
potential difference is impressed, (c) Approach characterized by having each above-mentioned step 
periodically refreshed for the eel of others of said array by repeating a step (a) and (b) on a target 
serially, and performing them. 

[Claim 18] The approach further characterized by refreshing said array during a memory read-cycle 
period in claim 17. 

[Claim 19] The approach characterized by carrying out the refresh sequence by storing temporarily the 
data which read said eel and are further related in a sense amplifier in claim 17, and refreshing said 
memory cell, and writing in again said data stored temporarily in said memory cell. 
[Claim 20] The approach characterized by maintaining a bit-line electrical potential difference 
uniformly, and making a drive Rhine electrical potential difference increase during said refresh period 
further in claim 17. 

[Claim 21] The approach characterized by making the electrical potential difference which crosses said 
ferro-electric capacitor increase to magnitude bigger about 50% than the magnitude which crosses said 
capacitor and is usually further impressed during a read-cycle period in claim 17. 
[Claim 22] The approach characterized by further usually impressing the electrical potential difference 
of Vdd/2 substantially to each ferro-electric capacitor during a read actuation period, and crossing each 
ferro-electric capacitor and impressing the electrical potential difference of Vdd during a refresh 
actuation period in claim 17. 

[Claim 23] The approach characterized by for said array having the eel of the gestalt of a line and a 
train, and refreshing the eel of each line on a target serially during each single refresh actuation period in 
claim 17. 

[Claim 24] The circuit characterized by enforcing the approach of claim 17. 
[Claim 25] The array which each eel becomes from two or more memory cells which have a 
ferroelectric capacitive element in a ferroelectric memory array is prepared. The circuit which accesses 
said array in order to carry out the address of the desired memory cell is prepared. The electrical- 
potential-difference drive circuit which crosses the ferro-electric capacitor of said eel by which the 
address was carried out, and impresses the electrical potential difference of the first magnitude during 
usual memory read / write-in actuation period is prepared. The memory array characterized by 
establishing a means to cross the capacitive element of each eel by which the address was carried out, 
and to impress the second electrical potential difference of bigger magnitude than said first magnitude 
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during the refresh actuation period for making the ferroelectric matter of said capacitive element refresh. 

[Claim 26] The memory array characterized by preparing the circuit which drives said capacitive 
element on the second electrical potential difference since the matter of said capacitor is further 
refreshed during the refresh actuation period following memory read actuation in claim 25. 
[Claim 27] The memory array characterized by forming further the counter which counts the number of 
memory access cycles in claim 25, and establishing a means to answer a predetermined count and to 
make refresh actuation start. 

[Claim 28] The memory array characterized by forming said counter on a semiconductor chip with said 
array in claim 27. 

[Claim 29] The memory array to which said counter is characterized by having a non-volatile stage in 
claim 27. 

[Claim 30] The memory array to which said memory array is formed on the silicon chip, and said 

counter is characterized by being separated and located from said chip in claim 27. 

[Claim 31] The memory array characterized by establishing a means for it to be formed on the 

semiconductor chip with which the supply voltage by which said array is defined as Vcc is supplied in 

claim 25, and to make supply voltage increase during a refresh actuation period. 

[Claim 32] The common drive line circuit which impresses an electrical potential difference further in 

claim 25 to many ferro-electric capacitors of each eel connected to common drive Rhine is prepared. 

And the memory array characterized by preparing the circuit which is connected with said drive line 

circuit, drives drive Rhine on the electrical potential difference of the first magnitude for read actuation, 

and drives drive Rhine during a refresh actuation period on the electrical potential difference of the 

second bigger magnitude than said first magnitude. 

[Claim 33] It is the memory array which the sense amplifier is further formed in claim 25 in relation to 
the bit line to which said memory cell is connected, and is characterized by said sense amplifier having 
the electrical-potential-difference drive circuit which drives said bit line on the first electrical potential 
difference during the usual rewrite actuation period, and drives the bit line on a still higher electrical 
potential difference during a refresh actuation period. 

[Claim 34] The memory array characterized by preparing the drive circuit which crosses each ferro- 
electric capacitor and impresses a refresh electrical potential difference directly further in claim 25. 
[Claim 35] The memory array characterized by for said drive circuit crossing common drive Rhine and 
the common bit line, and connecting it in claim 25. 

[Claim 36] The memory array to which it is characterized by having another CMOS transistor pair 
connected to the bit line in claim 35 while said drive circuit has the CMOS transistor pair connected to 
drive Rhine. 

[Claim 37] The memory array characterized by forming the inverter which reverses a driving signal 
before being further impressed in claim 36 to one side of said CMOS transistor pairs, in order to give a 
phase gap signal. 

[Claim 38] The array which each eel becomes from two or more memory cells which have a 
ferroelectric capacitive element in a ferroelectric memory array is prepared. The circuit which accesses 
said array in order to carry out the address of the desired memory cell is prepared. In order to attain to 
the ferroelectric capacitive element of the eel by which the address was carried out and to transmit the 
charge from it, many memory cells and the common bit line are prepared. In order to impress driver 
voltage to a ferroelectric capacitive element, drive Rhine is prepared in common to many memory cells. 
Connect with said bit line and said drive Rhine, and at least one ferroelectric capacitive element of a eel 
relevant to said drive Rhine and bit line is crossed. The ferroelectric memory array characterized by 
preparing the drive circuit for impressing a refresh electrical potential difference directly. 
[Claim 39] The ferroelectric memory array characterized by constituting the eel so that the electrical 
potential difference which crosses a ferroelectric capacitive element and is obtained as a result may 
always be under V, and a charge may be distributed between a ferroelectric capacitive element and the 
capacity of the bit line, and for the electrical potential difference of V crossing drive Rhine and the bit 
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line, and impressing it during a refresh actuation period during the usual eel access period in claim 38. 
[Claim 40] The ferroelectric memory array characterized by preparing further the oscillator which 
impresses two or more refresh electrical-potential-difference pulses to a ferroelectric capacitive element 
during a refresh actuation period in claim 38. 

[Claim 41] It is the ferroelectric memory array which the decoder which decodes the count which the 
counter which totals the number of accesses to said array is further formed in claim 38, and said counter 
defined beforehand is prepared, and is characterized by the ability of the output of said decoder to 
operate so that it may make refresh actuation start. 

[Claim 42] The ferroelectric memory array characterized by establishing a means to preset further in 
claim 41 to the count which defined said counter beforehand. 

[Claim 43] The supply voltage connected to one pin of said chip is made to increase from the first 
magnitude in which said chip usually operates in read and write-in actuation to much more big 
magnitude in the approach of making the eel of a ferroelectric memory chip refreshing. And the 
approach characterized by having each above-mentioned step which accesses each eel of said array on 
the electrical potential difference of said increased magnitude which was impressed to said chip in order 
to make the ferroelectric matter of each eel refresh. 

[Claim 44] The approach characterized by carrying out in claim 43 when said step to access reads each 
memory cell. 

[Claim 45] The approach characterized by being increased in claim 43 when said supply voltage makes 
forward supply voltage increase. 

[Claim 46] The approach characterized by being increased in claim 43 when said supply voltage makes 
negative supply voltage increase. 

[Claim 47] In ferroelectric random-access memory, two or more memory cells in which each has a 
ferroelectric capacitive element are prepared. Connect with at least one of said the eels, and at least one 
bit line is prepared. Connect with at least one of said the eels, and drive Rhine of at least one is prepared. 
The separation transistor which the sense amplifier is formed [ transistor ], and connects said bit line to 
said sense amplifier possible [ a switch ] during the read period of said eel, and makes said bit line 
separate from said sense amplifier during the refresh period of said eel is prepared. Memory 
characterized by preparing the drive circuit which impresses an electrical potential difference between 
said drive Rhine and said bit lines in order to be able to operate during the refresh period of said eel and 
to make said capacitive element refresh. 

[Claim 48] Memory characterized by preparing further the oscillator which drives said drive line circuit 
in claim 47. 

[Claim 49] Memory characterized by forming the counter which memory access is totaled [ counter ] 

and makes refresh start after access of a predetermined number further in claim 47. 

[Claim 50] Memory to which said drive circuit is characterized by having the second CMOS transistor 

pair connected to the first CMOS transistor pair connected to said drive Rhine, and said bit line in claim 

47. 

[Claim 51] Memory characterized by connecting said each CMOS transistor pair in serial between the 
supply voltage of said memory in claim 50. 



[Translation done.] 
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vamt ?>nx 4* o , iraa ^a - y©att i* 
y ? u ? v aMfMrHttrS £^ < Mfraffetr-fc * c t 

> * <? > h ^7 y -b 7 h f » 

&n'cc'*c£*ftat±ras«@f*>*yru-f. 
[M&v* 3 j sorai*^^ y * * ^to-bju* l>7 u 
£ * tc t^c . * ^ 7v>-r><o tr >^ 
fMfcanri'&ftifteEfciiB?- * oacx 
>rMffT *s-a>* * 3 ^>-a^ * 
M^&*Jl^»S#4ffl»«:y7 

u ? ^ *fc«>tcwsa^ v ^HifusnfcBirBitiD 

*. J**A7?7*WT*C±^M&T4*tt. 
[Ig*Jp4 4 ) S#*»4 3CC*$<,*C m&T!?*A? 

v VMS** y fe*esoi*c <tcc j: o*tt$n 

[Ig*®4 5 ) «*W4 3 tdfc^C . BSffi«ttSE# 
M®0tfME£ WD $^^Ciocj:D *9iJ0 $ ft* C i & 

mihtoxtoo. ^>A7>vwti6nrjao. bus 

, m * (CHB b' y h 7 ^ > fcilB-te > A 7> ^ £ 

y 7 u ^ v j. mm «mtc* o 0 la^'s^^ 



(4) 9 

^^>Bss*«M-r&*^u-#*i»wftnrc^ci 
r*>*y. 

10 [MARS 0 J 5H^3P4 7 tcfet^C . BriaSEMBH 

y. 

[ Ig^3g 5 ! ] 5 0 K t J< C. Hia^C MO S 

[ 0 0 0 i ] 

20 [tfc«JrO!)«ffl»B] *«W*, TvK. fflfflWttn^ 

>ifcy 7 ur p ^attfe^B-r^^cc**. 1 imscc 

[ 0 0 0 2 ] 

«ffiwara&!fi:*i ufce«fttt»aara«»*y ^ 

A7^-bA> fc *'J (DRAM) St>^^^;« t>?^¥JU 

r»*x-rf*y (SRAM) li, jiff. a«(is!©*>fl!> 

!»C &H 0 r D R A M Hr^C«fB*i*a t * fe©'C* 0 , 

*ac'ic:46*t , f ^ao 4X« i 6 jttfv 9 v x 
40 cn^ctJUttt^a^^^oflwtBa 
T^"cit>tc i o 7bs i 5 £ 'J f*«tc y p v i'* irh c 
ttsiWir*. coy7u?s/AaA^fciMc. 
tta y*7 u ? ^ *Hff«c*ti/T#JB©*>^ ? ^xw* 

[ 0 0 0 3 ] #S#fett*«(*-rf * y 4*B14cci5 

*u'c» sxn^p ^aptm <s&*pire> ay- 

> y y ( E PR OM> JW*3RBCC»I*pH6 

ac«ii*Bjtt«y-K3i->y-->f*tf (eepro 
m> ii/«p6*i***(*>*y^H^dnr<r^. c 
50 ft6®*Mwtt**#-rf*yi*. n^^o^ 
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cc. cottars* y«i5«. w*tttt»i>^'^ 

It. ^AtlOYWJAtY- HIW^h>^^ 

tttXMt? &c trabo . *flwnite*©* Joanna 

[ 0 0 0 4 ] * ^ 7©#«ftfi> * ij f ? ? y < 

jiff . 6 h * > -'A * 4 • £ W OX to 9 , 

jjhB®'<? ^»J#Mi» 4r-^«jh*ll*i«:*-^ Kfl»8 

£K * * ^IKWJWHftW * *S *J CC4W4 $ 

[ o o o 5 ] #«stt*»"i*>'* yeftifiGM&Kfei- 

flWft^UMtDRAMjr* y<D*>G>KiS»U fiofiBR 
0 Ktfffi&jHtttbRW'C &i> ± 3 C ± T**. 01* 

oa * 6 , y « * i itamiMiMnT * c ± 

S^ffi*«DE PROM&tfE E P ROM^tfcttt/CM* 
[ 0 0 0 6 ] 

«- a j: ^ &aat?MtR*j*-tf * y ©raw aw 
< s ftfcEB*a«s- z&mmfts * y K j*r 

[ 0 0 0 7 ] 

ttS#ftftSft£« *ft9i©j£«0IMiBCCj:ni#. »« 



(5) WW5-6 24 6 8 

trwsnsn, ^^#KS©a^*^^*^^sS<i1* 

[ o o o 8 ] *«wo»a»astc *«©«»a 
#5* > * ij u ^ ©iBSRtcEyij <? nr o . y 7 

sites nr, fcMttWfc'm^f****. *-<d 
sue . -ttwc m * ttfc ^-^-eft enco-fe >l^& 

?f*sn, ^ > ;r 5 n AiaS^c d 

®n$* >r y 7 u 9 ^^^C iCCJ: 

♦J . CfOtttt > * 'J < t i 1 0 1 1 CC-f1»3 

[ 0 0 0 9 ] h 7 > 

Kiuugn^**©^ y 7 u y s/* atffm^m 
^ > <t b- ^ h ^ ^ > <t ©BKEnftis ^^>^s^ *wn a 

r. 3Hfc<D-biKc»i/rftii«f SBtt7 >so*tr 9 r 7 
>#y 7 u 9 ^ aHB^lWksn*. y 7 u ^ fa* 

30 (mm*. *±acflttWBE#, 8Btt7 ^ >SO'tr 9 h 7 
r^i\ox. mimft^r>vzffi&oxwmti 

»J7l/ r> attff«r*IM"4. ??1if>^ 
40 *y7**x©8*S3tO. fl"7iWE©**>KCfcl' 

[ 0 Oil] JMSJ9 1 fl>y 7 U 9 */* «iCW 

tT*«Cilfifai»©'C, C©*«tttftfc*7*D-b^V7 h 

e 5 -cfti*iis«:«D r AMa-rf ± y a*(c«c> -crfw 

CC. ^S*>*y©«ltSWtty7U9*/a&|*i*, ^ 

so 1 5 * *)&mc&&L$ft&m£<Qmnvm*)/ 
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[ 0 0 12] 

6. lai/fciiK, BRsitfeffecBi'*±JKt*£ 
tm. (tmtzttixr- tmmztifiicte^xm 

ic&M? *> c t#?F*tellB*J 

&ffim&&t bet mm utc. m * v> >j ? u * 

[0 0 13] Bl *^*>?b?>^ 

>t>a* 1 44*. *-r?^>l e±©«K,fcD8Hfc 
£*VC, «ft9^>18ttf* h5-f>2 0fc©MKiJlr 

»*ft=>f t ->if 1 2*««si*4. *aKM*'jru 

* h 9 * > 2 0 , ff awW^JKciB^JSnfc*©* 

o * nr c r ^ * ^ s nfc-fe m* h * no 

> 2 0 t\X l - SoHr jU*68tt&ftfc* r - 

*K£li. -fe>*7>7'2 2KJ:nt«a3ftfio??* 
Stl*Ct^5IttT?**. -fe>A7>*2 2t*. 7*Hs 

t>icti>Q>?j}/$tf) i I/O) H?2 4* 

*JM»ttl J: DlBftr £C &tf?nfrC*0 , *©Rtc-b 

>' * ij 4r saw* < flff r £. BBtt C i Xh h 

^>2 0^H)iiT&*£«B2 6(C(ftl3FL/t:t^ a fifS 
<&tf?h7-f>«S2 6«. *«fl*fi:/Pfc;*RM* 
CC. *ACC»U^+»«B*r(«lirf4C t Kl* 9*1 

m o « ^ wb+u: a i^c mtc*> a . «k o Aram 
*. h ? > # 1 4 itvaKB-c* o , waaagfl 
>i s^aifcisti, -teepee 

2aoM»a)ffi«w^*»ca^t*A:»sr, t:* h?<Y 

>*£Sfi2 6^»«M*£i*n£ i »aftcc«. ®M 
«*3>f>lM2«WS«tf:, ?h?«f>«S2 
8©tt±HW«l*l*fc©-C*4. CCjgCC, BR«t 



(6) *8H¥5-6 246 9 

10 

>?VtM 2&02 60B?ltt**^Kaft£tl£. ID 
tttt. ERSf*:a>r>t>- l 2aotr ^ ^OSiS 

Rlf26&&tfiLX&±2fti>mKkt. >f 

A*. ±j£(./*$H< , l/OAAai2 4^i»rSK>» f '-* 
^J^eniBT^ c ice j: o . mtBfta >f>if l 2 

>^2 2^t'^ Vv-isZ 0±cc*HtT4«EtHttIW 

^*jffiticr>«E^Siifii^ ^ > i sinter 

t^Pl*C*fl , So h 5 > 3? ! 4 AWBWi 

ta-»r, aa:cD»««*a»«*3>^>* 1 2rt 
20 [ o oi4] — *ntt ttm^s > y >^ 

12«, -b>^7>7*2 2^J:^SEgl5n4$D<. §gfi& 
^ ^ > 1 8 i f v> 7 A > 2 0 &OH^3U[<MIE«eP 
Hrf*C4Kl*0, »J7U ^^StfiC&^Bt 1 * 
^, ■b>A7>7-2 2©UABii. 

l&C*4. ^S*. h ^ >i>3*$ I 4i*«5i1«S^Ktt3 
n. m?'<l> 1 8<t4r>XT>-7-2 2CT)ffi^«<i:^fe1 

30 ff (V.J J:Di>^BBBE<r. MX.OKEBVBBH 
3 0^<t'tcj:0. liEtt^-O i 8^9)JW$^4C^'5i 
* > * v ^BEfWB 3 0 & ?f » V , c ^ 

sifici^PiB-c**. ma/c. ggtt^^>l8 
l±. ^?7ft»BEV ec J:D^*«c«-»«ft«E (V 

(cBtwcHvr 4§B& 7 ^^/r o r Hi ^ s a 

40 ^, n-OBtl*C v -fe>^7>7 2 2na>taiS$:. 

[0 0 1 5] T2>A7>^2 2^^H«3CCb';' 
2 0 NUHWC Jttt £ >&■ , * > A 7 > ^ 2 2 it 
ij ij 7 U 9 i'*0>tcM£ t' h ^ ^ >^EE?:»f 

cc. tr-^ h7H f >2 0^e^3CC^f«Lfc^BE^ffiif6^.. 
so ^fc^tc^ott©^ * 'J BB^tt^S £ C d^nJ^T? 
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* . fift©ai±©€Efr«tt7 4 > 1 8 £ b ' * h * H > 

2 o £©fei teg g^ccen.no 3 £ c £ araFttT* 0 , * 

3 44*, b'? h7^>2 0^L/r*SJ!lll'fciE©j3;C>'/ 
Xt*«©fln^-#X««*©SE*fti|6r^< Waif 

> , * , J5aJBcc4a(r»rtt«*<i*Ai< . ra*©i©j:*j 

ins *»&«£©£&?*«. *©ft©a0flccfet» ( ci*, 

[0 0 16] H 2 *£WC5-*l* 

3W«#jf*'J'feJU4 0, 42, 4 4*Kn3JTe*g, 

> if ice J: o nr <, > 3 fls© > * D 
©if*i,-cS3*va'*#. hsumssb*^'; 

l*. fH&tfl 0 2 4«©toSJ:9*<©?T*iri,'Cl* 
-rf*'J-biU4 0. 4 2, 4 4li, 7H©P 

tr?ftW3(cw«&nmo, -en^©j»Jii*< ©*© 

a-yccjrOtTfcfrtt, -fccs-K^-fVf'a-jr©} 

ft7 Y>f 3 - ^4 8^)5 *)0-^i$ni:c^o 7 
K 1/ *y a - * 5 0 1*, * * 'J * * *(MBfrit>h 7 Y U 
a £3:1* »i Ji^;<^ 5 2 Stf 5 4 * ft L T&S©fi^£ 

8NS1W&. 7-K5*>* ? a-*4 6«. 
>f* 5 2 ±©7 K U A & ^ - K oa-ailS ©U /J*§g 

sirf^swrr £ 0 02©>*'J7L"m, -o©ffrt 

©1 tS©-fe,'k^7F ^A8hri'6tttt«:7nL/Cl>6. 
L,*t/tt#6. Fa- 5^4 6©affi***-o©7UY 
Wn©*«fc©H«©-b^»if*Stl'CC»* Q 
[ 0 0 17] Htt©*»C. Sg*7 4 a - *4 8 
II 7 Kl**'<*5 4 ±©7 KL**flHS&'f a- Kofi 

^aa:©taAKa^^>*s8iRr&. aa><x5 4±© 

«Sftfl-7^'3-y4 8<cj:08BiiSti*. H^UfclD 
it. -C©±©»E*X*'J*JU4 0. 4 2, 4 4©Wf 



(7) «H^5-6 2 46 9 

•«*3>F>tf©#*^tt&Stl6. Fa- *4 

ttShri*&*©ft©8B»^^>Ji»7u^rt©*©ft 
[ i) oi8] ^^©naiMtktcAtii^ tr 9 h ^ 

>2 0fe®&*-f >Fa-*4 8^8#<*ftrfc0, St 
-?'«B&7^ 1 8&tfe? h ?<f>2 0©M##'J7 

fc'9 h7^>2 0£-b>^7>7* 

2 2£©feiic*tt3nrteo, »«©>*»;!*«©«« 
io 4)&tf&'J 7 u 9^aftffilBffl*Cii-eti6©(a«»«4 

Miai^v »j 7 u 9 ^bbs zmm? a >r 
3-y4 8^ass$nr4ao, «mc«ti/r©H9ia4- 

L» 7 U ^ U* BSS6 2 i»« h 7 > i>A ^ 

$1siBS4 8^tBIM©«E-'^A*«lsr&fc«>«: 1 ^ 
5- lOMHzS6Mfm^^u-^^Lr^ 

[0 0 19] •fe>A7>7 > 22ii, 0(6^>5>^4?6 

20 ©t7i*!©*iR©>*y-b*^tfeia$n*cc^ 0 *&m© 

»a**fflcc4atr»t:«, ■fe>X7>7'2 2^St*©7 7 
* > &mx-m% U % t' 9 h 7 ^ > 2 0 ±©^E ««MD 
Oflotn*^-*- i /OS:Or a - y@SS6 4 -s«S 
T£te2M>5 F S>JrjUa4&O a C??^T&. -b>*7> 
7 2 2t*Ktc-fe> A * 4 % > yao««MIBH6 6 ^»3f» 
mi^o ^ ^7 ^*-3MWCfl0t:>^ 3?^ ^ 

>^a'$iJiaii«iB86 6 ^Ei«i]sn*iftccMiaia^ u 7 

l/^aBBBS^ ^>epfw 5 n* 0 Si^ ^ 4 - T-.'Hf 

. * ? 7 » *>^f« -fe > ^ * ^ ^ > ys&mvm 

A 5? V * > y0B86 6 Rtf^- * I 4 (amis 

^tmzinz>. "j *9^icRgi/cA^aiy f ai/}$n 

*9^7i?^A$n^*iI^i. * ? 7V*-7' 

3*c *&H^c tt % 7 -fe A $ nfc > * 'J Hr jU©Sii* 
40 A«tifcjr«V<teJU©OBROIWF*Mlfrr«. 

> 2 4 ±K ffi /J 5 * 6*. > ^ f 7 ^ 

>2 4±tcA/55nst-7*c-en^7^-feA$n^>^»j 

2 K^l/ y BSSii 7 b «Yrt©4S*E©>* 'J Hz »^ 

r>*A-rftte«&©«&t©«w*iit"*««is*irt- 

^>^. *©ft©»*©<>©**«l/'CB9©a»€*« 

50 roc'^r-.*)^. HROftff. y7U9^a*#P. 
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2kZ. ^*y7W#7**A3nfcH**a*>l'r 

htcibtc y^m^oswc fcs? 4* * > * 

ftffu-cc^. >i*Kis?f or. *fo 

icfcsor, r Ku-afn-ys o«*nen©7- k 

7 >fa- $f4 6 ROM? v^n- y 4 8 KttO 

HTCjEfl 8 *l4 *f u - * SEMRH * > 1 8 4 b' * 

0 fc*i»ffl«Ste jh if* 0 . *©WC *<&?tG» * «J -b 
JU*-«^K*j|^**fl^4*>A7>*2 2* 

^j>g^4p atStctt, i» 7 u * *s* suit, 

*?. «0SBEGUttb5<<> 1 8 4tr* h?V>2 0 4<P 

i^faflsaass-M. -*Bn«i*n*4. )7b 

B+K7 K U^«*^ftM5c*>f«B«flUftL/fl.07 K 
UA^a-M 0CCJ:4 7U4^EPjgfl£tt4C&;OTNG 
r*4. JOLL 7KU^^a-y5 0iaf7Kl/Xa 

tt. MifflRCX 'J 7 1. 7 SS6 2 £ «fc 0 h 'J # 3n4 
*> ? ? 7 7 h' b A * -5 > * ttttt 4 C 4 # Pltt-C* 
4. HSl;ttv»#, CCt>f^7Kl/A*'5>^ 
ti. 7KUA* r a-4r5 0 4*»k*ff**, 
£*C«H?JHfr 'J ? U y Is* i>Z>tc$><0£X0>7 K 1/ A* 

[ o o 20]>*y«j7b* i/ 3. iMtttssottnitcft 
£T4c4#«u&r'*>4#. fifatca. eni*. 'j^u 

? f * >- A ic fctt 4 ieB* 0 ttftODffc ec«£ b , * 

nao&dt r ? >*:>a * 6 o 4 sn. ffi^ r 

■b > A 7 > 7 2 2 a*~-B#Hflfc: *0>-b*a» -» "cr- 
wttfBtfMB h 7 >*:>A *6 0 £*? y h bfcitf* 

tttfcsn, borate, vaftfr^etdn. f^n 

n<D*)l>ft^im*RT£ 4 4. 

[002 i ] *awo»aaitrtacJ s »fftc^tr^H3 
a^B4 *«bi/c J; ogf wcawr 4. sett? ^ >r 



(8) «H¥5-6 2 46 9 

14 

>7 FUA^3-4r7 0t*GrC*«, 

8 FSCC U 7 U * ^aiaSSkS:. jsaiw txtc Y 

7 2 N^ + >*JUF^> * 7 4 ic J: 0 tjte££ n 

10 7 2© > /-H*^>^-»7 5*/rO*CA*e7 

fltSnrC'«. fii^ > /-h7 2aO'7 4li 1 b'^hf^ 
>2 0 4KABB87 8 4©IHcc3lE^«»&«B»i9JlJB8 

nic4*Pi*4uri'*. CAA«7e^»sfg«* 

iMDSnsn**. h9>^^*7 2Rtf7 4©ii*tt; 
b * h 7 ^ >2 0 4RA7 V >r =2 - *4 8 4Cf*C» 
ttf:^**. «SSB»7 8k*, N*+>^.'l,^^i>A 

8 0 {<: J: 0 1M5n4 C M 0 S ftO> h 9 > *SA Z WO 
■CfcO, *CMKflW^««tt«EV tc t#tt4©IHK:# 

20 tt£tiri'4. P?t>^^h7>^^^8O0C'FU^ 

4"4MtSA'C<r>6. CMOS F9^^B7 80^ 

4^^'^^ CMOS h ^>i 5 A^M7 8iJ, 
JJMS 4±K«ft8n4ll*tKIEr^< 
fl«7h^>VA3ry-h7 2BtCX7 4*^l/r 
b* h^^>2 0^S8WBl&*teT4 o 
[0022] P^t>**h^>t>^*864! N^^ 
30 >*jH^>^*884. ^>^<->8 9 4^^:0^ 
.S3 tt4Id££ >/- h * . Eit >/- h 7 2 a» 7 4 a 

cx-/>m-*7 5 4isi-cc'Stn:'i*tt5nfi-7B^4 

a^. m)?^^ 1 8at>'CMOS h?>fA**i9Q<C 
»b*caW^tl % CC*4. CMOS h*>S>^*«9 0 
ii. p * ^ > ^ h ^ > * >^ * 9 2 Rtf N * + > * .'U h 
?>^A*9 4KJ:ti1M3ft"CfcO. CMOSh^> 
*>^>»7 8 4*»««:|SI-0^««:^l/ri-4. CM 
OS h^>^*J*9 0tt. 8tc«brs 
iiW«lttA«:^*rc-4. SHCMOSh^>^^^^ 
40 9 6i*. P* + >^^h7>^^9 8ao'N^ + >4 
h v > S> A 3? 1 0 0 * W b r I * 4 . h ^ > i> ^ 3? 9 8 
<DKU^>lih7>^A^ 1 0 0<DKU^ >^g^^n 

^- h^#^*VCC'4. CMOSh?>t>A»«t9 6 
It. h^>^*»7 8»tf9 0<MQ<*iHHIto* 
WT 4 C 4 ItJ^ST'ltwc CMOSh^>^^^» 

9 6 6tS«lB6S*#^, S£->r§g»^^>l 88^h 
^020 ^ISS&f 4(il@<<:ra Of 1 8 0 *rtift:&« 
<^3r^^-^(i^TSBii3ti4 0 a^br^w^ »j 
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^*t^< «i**-tt&c 4#pj#rc*>4o 'J ? is y 

a»PJ*tc:r- M«*T4C 4*Ba*4fc»K, >' 
* L> 7 - * r £ ? * li, ttii©1f * *r 0 7l/y >> * 
i ft 4^ & -Ir Jl^ttffl "Tttft t>A7>7«: L/C * 

4, 

[00231 03 tc A l<fcta < % ft * #&»Sf* =3 > r 
>V\2$LV*4?*>ifV^*JX*\ 4tc<fcO#.'S 
*n4l«©>*y*Hr*qB*^> 1 8 4fc > h?-f 
>2':)4©RHK««*3n % a»4o X. 1 

o^«it^^> 1 8 4#a©B»4©BK*tt*sft'T:c' 

4, h?>S>:**l 1 Ot*. 'J7U*fAlMPeM<<F 

- * mi&^fttmtflftm&ft 4 C 

[0 02 4] i^WP<. 9Nt$:<t>A*6 0*fcr 
? h >2 0 4-fe >a7 >7'2 2 &tiEHKtttt£4TC 
I**. »»^>^**6 0tt»HNOR*'--h 1 16 
K*0iiE»i*ft4o Wiy-F ! 1 6 ©--?©**«© 
*> % . -*©A AS ( B ) fiMMStf 'J 7 U ? *B& 
6 2 K i: *J SKA 5 n . fit X ftttatf p > £ a # 
•J ^ u 9 1/ tr > KtiMti C t imitv 
*>4. NORy-H ! 6®fe*0AttlliAND»'- 
H l7©ffia^tt£StiTt*ft. AND'/-H I 

7©-*oA*«t*A«t*a»;. -tffc&©A*» 

0) «^&SK4. AND y — I* ! 1 7fl>AA*<*, fit 

-7 4 CSi*fl[>»K DfiO'ftii**ff li. «t>' L' 7 I. ? 
WBK6 2 ii*«4W«:*«rr&c 4*?nfrC*4. 
NOR'/-H l6©BA*BaWo**7'5hflW 

TttBWc»0xaHfttt5St\ ^U;^-'/> 

[0 02 5 1 *>xr>^2 2«, y- 

nxfcofi-^wti 2 4fctf*'-*u* <s<ss!> 

1 3 SOR^iMtSn-Ci^ h 1 2 ORO' 

1 2 2 * Wf 4 f*&© DRAM *£©*: >aT> ^c* 
4. »0. 5V,. e ©»ME (V rQ? >*h 

1 2 5*^l/-C«#l 2 4'stt£-*IVC^4. 
A#i2 5tt. 4s>A7>*2 2 45««E4©IBgc* 

E©*& $ li. tr ;t 7 V > 2 0 ±©aaMflE**SBR 

o *E©Ba©«4«a k«k a nri * 4 . 

[0 02 61 BtiaftttKfel'-r. h^>*->A*l26 

fitfi2 8it s*4t>«i*i aoRtf^-^aj/*^ 
1 3 2^tftt8n-ct<4ftiK>^ msHMrai/r^ 

4. 0ft h ^ > £ 6 0 ©V - asm* 

! 2 0©y-x*T^««sn44ft«:i> 1 

2 2©KUOtf^*Mffc*ft , a*4. U>Z>X*1 
2 6 Jtt>' 1 2 8 C*I^- h h 5 > V* * 1 3 
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